The ASEAN Community is recorded to have a high rate of motorcyclist injury and death. This study aims to determine the statistical correlations among the deaths related to motorcycle accidents, helmet law enforcement and helmet use among ASEAN countries. Linear regression analysis was applied to develop models exploring the correlations at the 95% confidence level. The results indicate that those countries with higher efficiency of helmet law enforcement and higher helmet usage have achieved lower motorcycle-related death. The findings are useful for responsible organizations to determine road safety policies to reduce the deaths of motorcyclists in ASEAN countries.
INTRODUCTION
According to WHO, the Europe zone and the America zone have a problem with road fatalities of users of 4-wheel vehicles, but the Asian zone has a problem with users of motorized 2 or 3-wheel vehicles as shown in Figure 1 [1] . Motorcycles are the main mode of transportation in ASEAN countries (in Figure 2) , where the high rate of injury and death of motorcyclists is a critical problem. This was also confirmed by the percentage of motorized 2-3 wheel-related deaths, as shown in Figure 3 , reported by WHO [2] [3] [4] . Clearly, Thailand and Cambodia have the highest rate among ASEAN countries. Fig. 1 National road deaths by user category [1] Motorcyclists are identified as vulnerable road users, like pedestrians. Road users who have been in a crash without protection have the same characteristics [5] . Traffic crashes frequently and seriously affect motorcyclists' heads, as shown in Figure 4 [5] . [2] The WHO stated that pedestrians struck by vehicles with a speed in excess of 50 kph have an 80% possibility of a fatality. However, the possibility of fatality rate falls to below 10% , if the speed is reduced to less than 30 kph, as displayed in Figure 5 [6] .
However, the speed limits among ASEAN countries are largely different as presented in Table  1 The high risk of injury and death of motorcycle riders and the efficiency of helmet law enforcement (as shown in Table 2 ) among ASEAN countries are obviously different. 
METHODOLOGY

Data for analysis
Secondary data was given by the global status report on road safety by the WHO in 2009, 2013, and 2015.This research study is limited to include only countries having data on helmet usage percentage and percentage of motorized 2-3 wheelrelated deaths [2] [3] [4] . The 5 variables were a motorcycle-related death, a helmet law enforcement efficiency, the Gross National Income per capita (GNI) (as shown in Table 3 ), the motorcycle ownership rate (as shown in Table 4 ) and helmet usage percentage (as shown in Table 5 ). 
Calculations and transformation data
For motorcycle-related deaths, the percentage of motorized 2-3 wheel-related deaths was calculated using the estimated road traffic death rates per 100,000 population (The WHO report did not give the motorcycle-related death rates, so they were estimated in this study). The motorcycle ownership rate was calculated by dividing the number of motorized 2-3 wheelers by the total population [8] . GNI is calculated with the square root transformation. 
Statistical Method
This study applied linear regression analysis to develop models explaining the correlations among motorcycle-related death, traffic law enforcement and helmet usage at the 95 % confidence level.
RESULTS AND DISCUSSION
Correlation between motorcycle-related deaths and influencing factors
The result of simple linear regression analysis indicates that the efficiency of helmet enforcement has a significant and inverse correlation with the number of motorcycle-related deaths per 100,000 population at the 95 % confidence level (R 2 = 0.26, p < 0.05) as shown in Figure 6 . Helmet laws reduce the fatality rates [9] . The data reveals that Brunei and Singapore, with a high efficiency of helmet law enforcement, have a low number of motorcyclerelated deaths per 100,000 population.
Fig. 6 Correlation between motorcycle-related deaths and efficiency of helmet law enforcement
The developed ASEAN model indicates that the percentage of helmet usage has a significant and inverse correlation with the number of motorcyclerelated deaths at the 95 % confidence level (R 2 = 0.41, F= 6.64, p < 0.05), as shown in Table 6 .
Also, the developed Global model indicates that the percentage of helmet usage (p = 0.01) and GNI (p < 0.05) are significantly and inversely correlated with motorcycle-related deaths, but motorcycle ownership rate (p < 0.05) has a significant and positive correlation (R 2 = 0.54, F= 57.93, p < 0.001). This finding is similar to previous studies [8] .
Correlation between helmet usage and influencing factors
The result of simple linear regression analysis indicates that the efficiency of helmet law enforcement has a significant and positive correlation with the percentage of helmet usage at the 95 % confidence level (R 2 = 0.40, p =0.001), as shown in Figure 7 . The developed ASEAN model indicates that the efficiency of helmet law enforcement has a significant and positive correlation with the percentage of helmet usage at 95% confidence level (R 2 = 0.38, F= 15.93, p < 0.05), as shown in Table  7 . In addition, the developed Global model indicates that the percentage of helmet usage has a significant and positive correlation with GNI (p < 0.05) and the efficiency of helmet law enforcement (p < 0.05) (Adjusted R 2 = 0.35, F= 40.33, p < 0.001).
Outstandingly, from the results of both developed models, the efficiency of helmet law enforcement significantly influences helmet usage. 
CONCLUSIONS
If the ASEAN countries had a higher efficiency of helmet law enforcement they could lower motorcycle-related deaths since the effective enforcement of helmet law could achieve a higher percentage of helmet usage as with Global countries.
This finding is useful as a guideline to set a policy for reducing motorcycle-related deaths. The available helmet law is useless if it is not enforced effectively, as a main intention of motorcyclists to use helmet [10] .
RECOMMENDATIONS AND FUTURE STUDY
Rather than strengthening helmet law enforcement, ASEAN countries should also follow the following measures for reducing motorcyclerelated deaths. 1) Implement ASEAN countries road safety action plan (Helmet uses 100%). 2) Set up the safer motorcyclists in ASEAN countries.
3) A campaign to promote safer riding behaviors among motorcyclists.
A future study should consider other variables rather than the population, to normalize the accident rate. For example, the number of motorcycle trips or the motorcycle trip length, i.e. Vehicle Kilometers Traveled (VKT) [11] .
LIMITATIONS OF THE RESEARCH
Besides the studied factors, other factors also caused a mortality in motorcycle accidents; including the driver's age [12] , speed [13] , alcohol consumption [14] , choice of protective equipment, such as pad, motorcycle boot and leather jacket [15] and accessibility to provided motorcycle lanes [16] . The mortality rate's variation is attributed to the studied variables as shown in the adjusted R square in the linear regression model. However, the previous study clearly identifies the absence of helmets to be the top cause of deaths in motorcyclerelated accidents [8] .
